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(57) Abstract 

A disposable absorbent article (10) which can be configured as a ^^r^ffp^SS 
product, includes a back sheet (26), an absorbent -V**™*^ 

positioned on top of the absorbent panel 28 ) and tape ' ^^^S^n^Se aSe. Each leg gather assembly (32) includes an outer 
(32) are positioned on respective opposUe «^^ 1 ™g^ p SS,SSt two. and preferably at least three elastically contracuble 
sleeve (32') having an upstanding portion (34) w ™ iri w ™™ are P°«£ f desired containment . An outermost one of 

rsssss ^'Csrisws: — — - *< ^ ** " (38> 

^.SSyS of aioci*^ compos- of ae Micle. M<|» =nta*,ns fit 
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DISPOSABLE ABSORBENT ARTICLE WITH UNITARY LEG GATHERS 
Tfrimic.a.1 Field 

The present invention relates generally to a disposable absorbent 
article which can be configured as a disposable diaper, training pants, or adult 
incontinent product, and more particularly to a disposable absorbent article 
having a pair of elasticized, upstanding unitary leg gather assemblies configured 
for enhanced containment and efficient high-speed manufacture. 

p^frr^imri Of The Invention 

Disposable absorbent articles, such as disposable diapers and 
disposable pant-type garments (sometimes referred to as training pants) have 
found widespread acceptance for infant care. Garments of this nature are 
typically configured for a single use, with an absorbent panel or core of the 
construction ordinarily provided in an integrated structure including a liquid- 
pervious topsheet or facing layer, and a backsheet or backing layer having at 
least a portion which is liquid impervious. Adhesive coated fastening tabs, or 
hook-and-loop fasteners are typically provided on disposable diapers, while 
pant-type garments include side seams which can be readily torn for removal of 
the garment if soiled. Absorbent articles of the above nature are not only 
suitable for infants, but can be appropriately sized and configured for 

20 incontinence use by adults. 

Commonly assigned U.S. Patent No. 5,403,301 discloses a 
disposable absorbent garment of the type suitable for infant care and for use by 
incontinent adults. In order to enhance the containment characteristics of the 
absorbent article disclosed in this patent, the construction includes elastication at 
laterally opposite side margins of the construction, thereby forming leg- 
encircling elasticized regions. Containment is further enhanced by the provision 
of a pair of upstanding, standing gather elements, respectively positioned 
generally inwardly of the leg-encircling elasticized regions. This patent is 
hereby incorporated by reference. 
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Experience has shown that, in a disposable absorbent garment of 
the type disclosed in the above patent, the standing leg gather elements of the 
construction contribute substantially to the containment characteristics of the 
article. Accordingly, the present invention is directed to a disposable absorbent 
article having unitary, elasticized leg gather assemblies specifically configured 
for rnaximizing containment characteristics, with side marginal portions of the 
article being otherwise non-elasticized for more economical manufacture, 
including enhanced efficiency during high-speed fabrication, 
g^rr^rv Of The. Tnventipn, 

A disposable absorbent article embodying the principles of the 
present invention can be configured as a disposable diaper, or a pant-type 
garment, for infants or small children, or can be appropriately sized and 
configured for use by incontinent adults. For enhancing the containment and fit 
characteristics of the article, the construction includes apair of longitudinally 
extending, generally upstanding elasticized leg gather assemblies, which are 
preferably each provided with at least two, and more preferably at least three, 
elastically contractible elastic elements. The elastic elements are positioned 
within an outer sleeve of each leg gather assembly for distributing elastic 
contraction forces generated by the elastic elements over a substantial portion of 
the vertical extent of each leg gather assembly. Preferably, at least one of the 
elastic elements of each leg gather assembly is positioned in sufficiently closely 
spaced relationship to associated components of the article for gathering the 
article for enhanced fit and aesthetic appeal. 

In accordance with the illustrated embodiment, the present 
disposable absorbent article includes a backsheet preferably having at least a 
portion which is liquid impervious, and an absorbent panel positioned on top of 
the backsheet. The absorbent panel preferably comprises absorbent material 
such as comminuted wood pulp (wood fluff) with superabsorbent polymer 
distributed therein. 
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The article farther includes a liquid pervious topsheet positioned 
ontopof the absorbent panel, with toe topsheet being positionable generally 
adjacenttx>awearerduringuseofthearlicle. 

I„ accordance with the present invention, a pair of longitudrnally 

opposite sides of a longitudinal centerline of the article. Each leg gather 

includes an outer s!eeve joined to the topsheet of the article, and a, 
Uas, two, and preferably tore* or more, elasticaUy console elastic elements. 
The elastic elements are positioned in spaced apart relationship vvitoin an 
10 upstanding portion of the outer sleeve of each leg gather assembly, in a manner 
which desirably acts to distribute the elastic contraction forces generated by the 
elements along a substantial portion of toe vertical extent of each leg gather 
assembly. To this end, it is preferred that at least one elastic element be 
positioned within an upper ha!f of the upsunding portion of each outer sieeve, 
Ldatleast one elastic element be positioned with lower half of toe upstandtng 
portion of each outer sleeve. While elastication of the article is effectedby toe 
provision of the elastic elements of toe leg gatoer assemblies, it is presently 
pre ferredthattoesider M ^portionsoftoearticleareno,oth«w 1 se 

elasticized. The resultant construction not only provides toe desired contauvme n, 
20 and fit characteristics, with enhanced aesthetic appeal, bu, also facilitates htgh- 
speed manufacture for economical use. 

in accordance with the illustrated errtodiment, each leg gatoer 
assembly includes at least three substantially evenly spaced apart elastic 
elements, and more preferably four spaced apart elastic elements. In order to 
25 ^ect^ringoftoebac^ee.oftoeartic.e.aswellastoeassociated 

absorbent panel, for the desired ft one of toe elastic elements m each leg gather 
assembly spaced furthest from a free edge portion thereof can be configured to 
exert a greater elastic gathering force on the respective outer sleeve man toe 
other ones ofthe elastic elements. This desired differential elastic gatoenng 
effect can be created by providing the one elastic element with a greater modulus 
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of elasticity, such by configuring it to have a greater untensioned cross-sectional 
area than the other ones of the elastic elements. The one of the elastic elements 
exerting the greater gathering force can alternatively, or in addition, be subjected 
greater elongation than the other ones of the elastic elements. 

In the preferred form, the outer sleeve of each leg gather assembly 
comprises hydrophobic nonwoven fabric, and may be configured as a composite 
including nonwoven fabric and an associated plastic film layer. In the illustrated 
form, the outer sleeve of each leg gather assembly includes abase portion, which 
base portion may be j oined to a respective lateral edge of the topsheet and 
extend laterally outwardly therefrom to a respective side edge of the article. 
Alternatively, the topsheet can be configured to extend laterally outwardly 
beneath said leg gather assemblies to the side edges of the absorbent article, with 
each leg gather assembly having a ribbon-like configuration, respectively 
positioned on top of the topsheet of the article. 

As noted, it is contemplated that the elastic elements of each leg 
gather assembly be positioned for distributing the elastic contraction forces 
generated thereby along a substantial portion of the vertical extent of each leg 
gather assembly, with at least one elastic element is positioned within an upper 
half of an upstanding portion of the outer sleeve of each leg gather assembly, 
20 with at least one elastic element positioned within a lower half of the upstanding 
portion of each outer sleeve. Preferably, the elastic element positioned within 
the lower half of the upstanding portion of the outer sleeve exerts a greater 
elastic gathering force on the outer sleeve than one of the elastic elements in the 
upper half of the upstanding portion, with the elastic element positioned within 
25 the lower half of the upstanding portion optionally spaced throughout its extent 
from the associated backsheet of the article. 

Other features and advantages of the present invention will 
become readily apparent from the following detailed description, the 
accompanying drawings, and the appended claims. 
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co^edasadisposable diaper, enu»dying the principles of thepresen, 
inve-aiongenerflyasitapp^whmbeingwom; 

FIGURE 2 is a top perspective view of the present absorbent 

article eenerally in a form prior to use; 

Lu^Bisafra^.cross-secuona.view^engen.aUy 

along lines 3-3 of FIGURE 2; 

FIGURE 4 is a fragmentary, cross-sectional view similar to 
FIGURE 3 illustrating alternative embodiments of the present invention; and 

FIGURE 5 is a top plan view of the present invention. 

WbUe the present invention is susceptible of embochment m 
^ous forms, mere is shown in the drawings and will hereinafter be described 

With reference now to the drawings, therein is illustrated a 
^.e absorbent article 10. ulustiafcd as a disposable diaper, embodying the 
tTcip.es of the present invention. As used in the present disclosure, the term 

^mdividualforateorbingurineand/orfecalmatier. It is understood that 

Ld for useby infant and children, andean further be sized for use by 
5 tocori tinen, adults. While the absorbent article "^^TV, 

. Nearer so as to define a wais, opening and a pair of leg openings, it will 

be configured as apant-tyce garment (sometimes referred to as traunng 
30 rj-up^forusebymfantsorsrnaucmldren. In such a constiuction, the 
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article is formed with side seams, thus defining a waist opening and a pair of leg 
openings, with the side seams being readily torn to facilitate removal of the 

garment, if soiled. 

With particular reference to FIGURE 2, the absorbent article 10 
includes arear waist portion 12,afront waist portion 14, and a crotch area 16 
extending between the front and rear waist portions. The crotch area of the 
garment generally corresponds to that portion which is positioned between the 
legs of a wearer during use, and as used herein, comprises between about one- 
third and three-fourths of the longitudinally central portion of the garment 

For enhanced fit and comfort, the disposable absorbent article 10 
has a generally I-shaped, contoured configuration, with the crotch area 16 being 
relatively narrow by virtue of the formation of leg cut-outs 18 at each of the suie 

margins of toe garment 

Convenient securement of toe absorbent article 10 to a wearer is 
^mtatedbytoeprovisionofapair of adhesive-coated tapetabs 20 atrespective 
opposite sides of the rear waist portion 12 of toe garment The tape iabs 20 are 
positioned for securementto toe outside surface of toe front waist porhon 14, as 
mm*** in FIGURE 1, and to this end, a tape landing zone 22 is preferably 
provided. Tape landing zone 22 typically comprises a strip of polymenc sheet 
material to which the tape tabs can be seemly yet removably applied, with toe 
landing zone 22 desirably acting to reinforce toe front outside surface of toe 
garment so that removal and replication of the tape tabs does not damage toe 
article While toe provision of adhesive-coated ape tabs is illustrated, it will be 
understood that a suitable fastening arrangement can alternately be provided by 
the provision of hook-and-loop type fasteners, with tape tabs such as 20 
provided with suitable hook material, and with toe region generally 
corresponding to tape landing zone 22 provided with suitable loop material. 

With reference to FIGURES 2, 3, and 4, toe absorbent article 10 
includes a backsheet 26 which generally defines toe outer surface of the 
0 garment The entire backsheet 26 can be formed from suitable polymenc film 
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^ .ch as poly.thy.ca. sheet having a thickness on the omer ofO.000 «o 
0001 inches. Polygene tereptohalate sheet material having a unctaess of 
approxim*e.y 0.0005 to 0.001 inches .nay alternately be employed. If des**, 

lay eranda„innerpolvmericfilmUye,m^ 

aride (to be described) bu, dimensioned smauer than the associated enter 
llvenfcbriclaye, In such a —on, laterally extending "ear portions 

rcaenal in these areas) for enhanced comfortby Swearer. 

The absorbent article 10 includes an absorbent panel 28 

woodpulp.someurnesreferredtoawoodfluff.andsuperabsorbentrnatena^, 

IJJycornprisesuperabsorbentpcl^or.el.e. A bsorbentma«ces 
corr^gblendsand/orlay^sofabsorber.rr.tenalcanbeernployed. If 

Mmo rises a low basis weight nonwoven fabric layer, which in a presently 
ZTL — — y-dedbicon^nent.bersofpoly^ano 
, 5 ^pyiene.havingabasisweightof^grarnsperao.uarerneter. Smtable 

designation DFPN156. 

Absorbent article 10 includes a topshee, 30 portioned on top of 
„. absorbent pane, 28. The topsheet 30 can be configured in accordance w,th 
30 ibe illustrated embodiment, to have a longitudmal extent substantially 
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s^dmgtetolengmoftoarticle 10, and a transverse dtmensron such 

* article 10. in this construction, each of «he side edges of to topshe* 30 ■ 
r ^v.lyiomed»aam«r y leggaa 1 eras S embly,d=sigca«ed32, 1 n 
^Jl.ne^ip.esof.he^tinven^ Thetopsheetisionted 
to eacM e g^a S se^ ly 32 by a^ec ti veW33,«™y— e 
^^0, — aonesive. Alternative ^"^^ 
ft. tooshee. 30 can extend beneath each of .he leg gator assemblies 32 laterally 

aribbon-lttce configuration. „ mMi «32is 

Each of the longitudinally extending leg gather assemblies 32 
excised in a specifically configured arrangement to provide the des-red 

'rising nonwoven fabric having an upstanding portion 34, and a laterally 
^angbaseportionS*. In to illustrated embodiment, the outer sleeve o 

26wiu,suiubleadhesiveorsomcbondmg35.However,to^ 

^^d such mat to base portion extends lately inwardly. 
^assembly 32canbea n angedtohavea 6 enera,lyinve rt edT.haped 

5 LaXof.toassociatedups^dingpo.onM. ^to^of- 
materia! forming to outer sleeve are iUustiated as being posted at tobase 
portion 36, tose free edges can be otherwise positioned, such as a. the 
uppermost edge ofto outer sleeve 32'. 

The upstanding portion 34 of to outer sleeve 32' of each leg 
^ assembly includes an overturned free edge to provide to desired sleeve- 
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TtZLh.eg^asscmbiyarepo.i.ioncd Tb= outer sleeve of each 

5 ilLs-B— omeou.e.s.eeveofeach.eg^a— 

vertical onen^ion^respec. to tt.ea.scci^.o^JO • **** 

mmt «ch leg gamer assembly tends to extend generally toward to 

ttTlements are evenly spaced apart by a dimension "x" of about .1 . 

26 bv a dimension "y" of about 2 mm. 

Asnotedabove.toleggamerassembU^oftopresent 

^provide* wifcinthe outer sleeve of eacn.eg gator assembly, with at ,e*st 
I respective outer sleeve, and at leas, one elastic element postnoned wtuun to 

Uf of to upswing portion of to outer sleeve exerts a greater elastic 
^flontooutersleevetononeoftoc.sncelemen.intoupper 
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hatfofmeupstandingpornon. Inaccor^withfl.eiUu.tra.ed^oto^t, 
ope of the elastic elements «erting the greater gathering force, designated M . 
portioned vritothelowernalf of the upstanding portion 34 of outer sleeve32, 

its extent 

Thus the elastic element 38' in each leg gather assembly 32 
^cco tamest from a free edge portion of the outer sleeve 3? exerts a greater 

clastic elements. 

By theprovision of at least three substantially evenly spaced apart 
' elastic elements 38, 38' positioned within the respective outer sleeve 32', elastic 
contraction forces generated by the elastic elements are distributed along a 
substential portion of tire vertical extent of each leg gamer assembly. By the 
preferred provision of a lowermost one of the elastic elements in a configuration 
15 soasteexertagreatereiasticgamermgfoteemantheomeronesofme 

is effected for enhanced fit of the article, thus enhancing the aesthetics of the 
article Enhanced containment is also achieved by this enhanced fit, smce ,« 
permits the elasticized upstanding portion of each leg gamer assembly 32 to 
20 conform to the wearer as intended. 

As noted, the preferred embodiment of the present mventton is 
configured suchthatthe side marginal portions of me article, i.e., those portions 
of the construction disposed general laterally outwardly of bonds 33, are non- 
elasticized, other thanby the elastication provided by me elastic e.ements38, 
25 0 feach,eggatherassembly32. As such, the base portion 36 of me outer sleeve 
of each leg gather assembly is non-elasticized, except by any elastication 
provided by the spaced apart elastic elements 38, 38'. 

Configuring elastic element 38' for exerting a greater elastic 
garnering force on me outer sleeve of each leg gather assembly 32 can be 
effectedlanyofavarietyofways. If desired, the elastic element » can have 
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material which is different ^ the other elastic elemen* M. -d *. 

element 38' can be subjected to greafcr elongation man the other ones of the 
d astic elements, and thus be configured to create a greater elastic gameruig 

area which is the same as the other elements. 

Inth e P ref OT ed f onn,tt 1 «ou«ers.eeveofeachofu 1 eleggau,er 

assemblies 32 preferably comprises hydrophobic nonwoven fabric, thereby 
"IgmepassageofUquidmere^ugh. A suitable fabric can comprise 

rfabomO.OStoO.Souncesperso.uareyardandabondare.mf.erangeofT/. 
^OTo.withabasisweightofaboutO.StoO^uncespersouareyard an an 

^ me desired degree of hydrophobicity. One commercial* avarlabl 
r^of^^isavaaablefrom^ebofAmeHca.Green.Ue.Soum 

Carolina under the product designation Unicom Celestra. 

Tta topsheet 30 may also comprise a polypropylene nonwoven 

sl eevesofmeleggamerassembUes32. While the liquid permeability 

end polypropy.enenonwovenmateriajsuchasdescnbedabove.sordmany 
tteated with a^urfactant to achieve the desired hydrophilicity. Alternatively, a 

be employed. 
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to the preferred form, the upstanding portion 34 of each of the leg 
^ assemblies 32 is partially secured to the * surface of the 

Lpsheet30. bp ^«>--1«^-* to '«f , - 

34 of me outer sleeve of each leg gamer assembly is secured inwaxdly to me 
topsheet, such as by suitable adhesive or some bonding, as indicted at 38. Most 

I scoured inwardly to me associated topsheet a, each end of each leg gafrer 
^ly (U., 20% of me entire length is atfcched to me topsheet, Addmonal 

Jl 10 for me desired containment and fit characteristics. It - beheved ma, 

m c elasticaUy contracuble gathering force asserted from 

^embly on me associated diaper components, including the baefcshee. 26^ 

^mdeffectcon^ctionfromaMlyelonga^lengmmmerangefromb^, 

clement38^omoremanabout.25inchesfromthebacl=shcet26. The 

a^sition of each leg gather assembly 32 wtth respect to the assorted 
I^tpane^Sissuchmatmeb^portion^ofeachleggamer assets 

preferably no more man about 1 inch away from the narrowest portton of me 
^ ttt l inch inwardly from me respective side edge of me amcK 
here tofore described includes leg gather assemblies 32 principal comprising an 

cushioning materia, (preferably substantially non-absorbent) wtuuntheo^er 
deeveofeach leg gamer assembly. Such bulk-increasing matenal, such as 

LyonsL.P^ropy.^^ 

tow suitab,e foam material, suitab,e nonwoven fabric matenal, or combmanons 
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the bulk thereof. . 

While leg gather assemblies 32 have been illustrated as bemg 

I disposable article .0, it is within the purview of the present »— to 

ta FIGURE 4 can be formed to each have a length preferably a, leas. 10 A 

than that of the absorbent article, and then attached to the article to each 

aSSmbly ' ln accordance wim the illustrated embodiment, front and rear 
waist elastic elements 42, 44, such as comprising elastic foammaterial, are 

fit containment, and comfort 

From the foregoing, it will be observed that numerous 

snmtarvdscopeofmenovelconceptofmepresentmvennon. Ittstobe 
20 rrlt^olimitatio nwi.res.ct^espe^emb— 

Hereinisin.ndedorshouldbeinferred. The disclosure ,s mtended W » er.by 
m e appended Cairns, all such modifications as fall within the scope of the 
claims. 
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WHAT IS CLAIMED IS: 

1 A disposable absorbent article, comprising: 

abacksheet; 

an absorbent panel positioned on top of said backsheet; 
atopsheetpositionedontopofsaid absorbent panel; and 

a pair of longitudinally extending, elasticized leg gather 
assembliesposinonedonrespecnveoppositesidesofalon^ 
said article, each said leg gather assembly including an outer sleeve joined to 

said topsheet, and 

a, least three substantially, evenly spaced apart elastic elements 

for distributing elastic contraction forces generated by said elastic Cements 
along a substantial portion o, the vertical extent of each leg gamer assembly for 
forming each !eg gamer assembly to a wearer for enhanced containment 

2 . A disposable absorbent article in accordance with claim 1, 

i c wherein , , 

said sleeve portion of each said leg gamer assembly mcludes a 

base portion extending Mb ou^ardly from said topsheet to respective stde 

edge of said absorbent article. 

3. A disposable absorbent article in accordance with claim 1, 

20 Wherdn ^n^^l^oa^*^**** 

assembliestosideedgesofsaidabsorbentarticle. 

A disposable absorbent article in accordance with claim 1, 



4. 

wherein 

25 



one of said elastic elements in each leg gather assembly spaced 
5. A disposable absorbent article in accordance with claim 4, 

wherein 
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said one elastic dement of each leg gather assembly has a greater 
^cned cross-sectiona, area than said other ones of said elasnc element 

6 . A disposable absorbent article in accordance with claim 4, 

said one elastic element of each leg gather assembly is subje^d 
togrea^elonganonthansaidotoonesofsaidelasacelemen^. 

7. Adisposableabsorbentarticleinaccordancewithclarml, 

wherein 

said outer sleeve of each said leg gather assembly comprises 

10 hydrophobic nonwoven fabric. 

8. A disposable absorbent article, comprising'. 

abacksheet; 

a„ absorbent panel positioned on top of saidbacksheet, 
a topsheet positioned on top of said absorbent panel-, and 
a pair of longitudinally extending, elasticized leg gather 

said article, each said leg gamer assembly including an outer sleeve compn «ig 

side edge of said absorbent article, 

each said leg gamer assembly including at least wo spaced apart 
elastic elements respectively positioned within upper and lower halves of an 

uostanding portion of said outer sleeve. 

,. Amsposableabsorbentarticleinaccordancewimctamg, 

25 Wteeta on eofsaidelasticeleme„ B positioned^die,owerba.fofdie 

me outer sleeve than one of the elasuc elements in the upper half of the 
upstanding portion. 
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10. A disposable absorbent article in accordance with claim 8, 

wherein 

said one of said elastic elements positioned within the lower half 
of the upstanding portion of the other sleeve is spaced throughout its extent from 

saidbacksheet _ 

11. A disposable absorbent article in accordance with claim 8, 

wherein 

at least one longitudinal end of the upstanding portion of the outer 
sleeve of each said leg gather assembly is secured inwardly to said topsheet 

12. A disposable absorbent article in accordance with claim 8, 

wherein 

said outer sleeve of each said leg gather assembly compnses a 

composite of nonwoven fabric and plastic film. 

13. A disposable absorbent article in accordance with claim 9, 

15 wherein 

said leg gather assemblies are parallel to each other. 
14. A disposable absorbent article comprising: 
abacksheet; 

an absorbent panel positioned on top of said backsheet; 
a topsheet positioned on top of said absorbent panel; and 
a pair of longitudinally extending, elasticized leg gather 
assemblies positioned on respective opposite sides of a longitudinal centerline of 
said article, each said leg gather assembly including an outer sleeve comprising a 
hyd rophobicnonwoven fabric having a base portion joined to a respective lateral 

25 edgeofsaidtopsheetandex^ 

side edge of said absorbent article, each said leg gather assembly including at 
least three spaced apart elastic elements for conforming each leg gather 
assembly to a wearer for enhanced containment, at least one of said elastic 
elements of each leg gather assembly being positioned withinalower half of an 
30 upstanding portion of said outer sleeve and exerting a greater elastic gathering 
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half of said upstanding portion. 

15. A disposable absorbent article in accordance with claim 

14, wherein 

said outer sleeve of each said leg gather assembly compnses a 
composite of nonwoven fabric and plastic film. 

16. A disposable absorbent article in accordance with claim 

14 wherein , 
each said leg gather assembly includes four substantially evenly 

spaced elastic elements for debuting conation forces genera,* by 
Taid elastic elements along a subdual poruon of me vertical extent of the 
ups^dingportionoftheou^rsleeveofeachleggatherassernbly. 

17. A disposable absorbent article in accordance with claim 

Kwherein ^^^^^^^^arnclearenon-elasncaed 
exceptbyany e lasncationfromsaidspaceda P artelastic.lemen«s. 

18. Adisposableabsorbentarticleinacc^cewiaiclann 

14 wherein , ir > r 

said one of said elastic elements positioned in the lower half of 

said upstanding portion is spaced teoughou, its extent from said backsheet. 

19. A disposable absorbent article in accordance with claim 

14, wherein 0 r 
said one of said elastic elements is spaced no more than about .25 

inches from said backsheet. 
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